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PURPOSE: To finely estimate temperature change of air-fuel 
ratio sensors so as to accurately Judge activation of the 
sensors by a method wherein a reference value of a count 
value to be used for activation judgement when an engine 
temperature is high at the starting time of the engine 
compared to that at a low temperature time. 
CONSTITUTION: Air-fuel ratio sensors 21, 22 are arranged 
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19 in an exhaust manifold 18 of an internal combustion 
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temperatures of the air-fuel sensors 21, 22 tend to increase, 
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time of engine starting is detected by means of an engine 
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is high, a means D controls such that the reference value is ' 
decreased compared to that in the low temperature time, or one count-up amount is increased. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The counted value control means which counts down counted value when counted value is 
counted up at the time of the engine operational status in which the temperature of the air-fuel ratio sensor 
arranged in an engine's flueway and an air-fiiel ratio sensor is rising and the temperature of an air-fuel 
ratio sensor is in a downward inclination. In the activation judging equipment of the air-fuel ratio sensor 
possessing an activation decision means to judge that the air-fuel ratio sensor was activated when this 
counted value exceeded a reference value Compared with the time that it is low when an engine 
temperature detection means to detect the engine temperature at the time of engine startmg, and the 
engine temperature at the time of engine startmg are high, the above-mentioned reference value is made 
small. Or activation judging equipment of the air- fuel ratio sensor possessing the means which enlarges 1 
y time of the amount of count-up, or makes the rate of count-up quick. 

[Claim 2] The counted value control means which counts down counted value when counted value is 
counted up at the time of the engine operational status in which the temperature of the air-fiiel ratio sensor 
arranged in an engine's flueway and an air-fiiel ratio sensor is rising and the temperature of an air-fuel 
ratio sensor is in a downward inclination. In the activation judging equipment of the air-fuel ratio sensor 
possessing an activation decision means to judge that the air-fuel ratio sensor was activated when this 
counted value exceeded a reference value While providing the storage means which memorized the 
amount of counts counted up or counted down in one count-up operation or a count-down operation, the 
above-mentioned coxmted value control means follows this amount of counts, and counts up or counts 
down counted value. The amount of counts memorized by this storage means is made into the bigger 
amount of counts than the amount of counts optimal in the field where this amount of counts is small. Or 
it considers as the amount of counts smaller than the amoimt of counts optimal in the field where this 
amount of counts is large. Activation judging equipment of the air- fuel ratio sensor possessing the count 
speed-control means which makes late the rate of count-up or a count-down compared with the field in 
the field where this amount of coimts is small where this amount of coimts is large. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the activation judging equipment of an air-fuel ratio 

sensor. 

[0002] 

[Description of the Prior Art] He arranges an air-fuel ratio sensor in an engine flueway, and is trying to 
control an air-fuel ratio by many internal combustion engines based on the output signal of this air-fuel 
ratio sensor conventionally. However, if the temperature of an air-fiiel ratio sensor does not become more 
than constant temperature (i.e., if an air-fuel ratio sensor is not activated), afler not generating the output 
signal of normal, therefore usually activating an air-fuel ratio sensor, he is trying for such an air- fuel ratio 
sensor to start control of the air-fiiel ratio by the air-fiiel ratio sensor. Therefore, in order for an air-fuel 
ratio sensor to perform Air Fuel Ratio Control, it is necessary to judge whether the air-fiiel ratio sensor 
was activated. 

[0003] By the way, if the heating value which generally says and an engine generates increases, the 
temperature of an air-fuel ratio sensor will rise, and since it will be thought that the temperature of an air- 
fuel ratio sensor falls if the heating value which an engine generates decreases, the temperature of an air- 
fiiel ratio sensor can be presimied from an engine*s operational status. Then, when the counted value of a 
coxmter is counted up at the time of the engine operational status in which the temperature of an air-fuel 
ratio sensor is rising using a counter conventionally and the temperature of an air-fuel ratio sensor is in a 
downward inclination, the counted value of a counter is counted down, and when counted value exceeds a 
reference value, the activation judging approach of the air-fuel ratio sensor judged that the air-fuel ratio 
sensor was activated is adopted. 

[0004] However, it is short paddle time amount, so that, as for the temperature of an air- fuel ratio sensor, 
outside air temperature will become high since the temperature of an air-fuel ratio sensor in case an 
engine starts is so high that outside air temperature is high, and the heating value which an engine 
generates increases so that outside air temperature is high if the time of engine starting is considered, for 
example, namely, while counted value is small, an air-fiiel ratio sensor will be activated. Then, the 
activation judging approach of having made it reduce the reference value over the counted value of 
activation decision as outside air temperature became high is well-known (refer to JP, 1-2 19340, A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, not the outside air temperature itself but engine 
temperature affects the temperature of an air-fuel ratio sensor. Namely, since most part of the heating 
values which the temperature of an air-fuel ratio sensor moreover generated in the engine low will be used 
for the temperature rise of an engine body etc. if engine temperature is low, the temperature of an air-fuel 
ratio sensor does not rise so much. Since the heating value for which the temperature of an air-fuel ratio 
sensor is used among the heating values moreover highly generated in the engine for the temperature rise 
of an engine body etc. will decrease if engine temperature is high, the temperature of an air-fiiel ratio 
sensor rises considerably. In this case, even if engine temperature and outside air temperature are not in 
agreement so that it may understand, if engine temperature considers a case as the engine was 
immediately restarted after the engine halt although it is influenced of outside air temperature for 
example, therefore it changes the reference value over the counted value of activation decision according 
to outside air temperature, activation of an air-fiiel ratio sensor can be judged correctly. 
[0006] In judging activation of an air-fiiel ratio sensor, it is [ exact / how / and ] about the temperature of 
an air-fuel ratio sensor that it has been a problem most now to presume to a precision. In this case, if what 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/25/2005 



JP,05.231230,A [DETAILED DESCRIPTION] Page 2 of 10 

kind of parameter is used, t^^^perature of an air- fuel ratio sensor will b^^^lied to exact and the 
problem whether it can presume to a precision, and if counted value is counted up or counted down to a 
precision how, there are exact and a problem whether it can presume to a precision, about the temperature 
of an air- fuel ratio sensor. Any problem poses an exact and problem very important when judging to a 
precision in the temperature of an air-fuel ratio sensor. The purpose of this invention is to offer the 
activation judging equipment of the air-fiiel ratio sensor which solved these two problems, respectively so 
that it may state below. 
[0007] 

[Means for Solving the Problem] If what kind of parameter is used, exact and in order to solve the 
technical problem whether it can presume to a precision, as it is shown in the block diagram of invention 
of drawing J. according to this invention, the temperature of an air-fuel ratio sensor The counted value 
control means A which counts down counted value when counted value is counted up at the time of the 
engine operational status in which the temperature of the air-fuel ratio sensor 22 arranged in an engine's 
flueway and the air-fuel ratio sensor 22 is rising and the temperature of the air-fuel ratio sensor 22 is in a 
downward inclination In the activation judging equipment of the air-fuel ratio sensor 22 possessing an 
activation decision means B to judge that the air-fiiel ratio sensor 22 was activated when counted value 
exceeded a reference value The means D which makes a reference value small compared with the low 
time when the engine temperature at the time of an engme temperature detection means C to detect the 
engine temperature at the time of engine starting, and engine starting is high, or enlarges 1 time of the 
amoimt of count-up, or makes the rate of count-up quick is provided. 

[0008] Furthermore, if counted value is coimted up or coimted down to a precision how, exact and in 
order to solve the technical problem whether it can presume to a precision, as it is shown in the block 
diagram of invention of draw ing 2 according to this invention, the temperature of an air-fuel ratio sensor 
The counted value control means A which counts down counted value when counted value is counted up 
at the time of the engine operational status in which the temperature of the air-fuel ratio sensor 22 
arranged in an engine's flueway and the air-fuel ratio sensor 22 is rising and the temperature of the air-fiiel 
ratio sensor 22 is in a downward inclination In the activation judging equipment of the air-fuel ratio 
sensor 22 possessing an activation decision means B to judge that the air-fiiel ratio sensor 22 was 
activated when counted value exceeded a reference value While providing the storage means C which 
memorized the amount of counts counted up or counted down in one count-up operation or a count-down 
operation, the counted value control means A follows the amount of counts, and counts up or counts down 
counted value. The amount of counts memorized by the storage means C is made into the bigger amount 
of counts than the amount of counts optimal in the field where the amount of counts is small. Or in the 
field where the amount of counts is large, it considers as the amount of counts smaller than the optimal 
amount of counts, and a count speed-control means D by which the amount of counts makes late the rate 
of count-up or a count-down compared with a large field is provided in the field where the amount of 
counts is small. 
[0009] 

[Function] If the heating value and engine temperature which the engine represented by counted value as 
a parameter generates are used, the temperature of an air-fuel ratio sensor can be presumed to exact and a 
precision. Therefore, in invention according to claim 1, counted value is made to count up or count down 
by the counted value control means, when engine temperature is high, a reference value is made small, or 
1 time of the amount of count-up is enlarged, or it is made to make the rate of coxmt-up quick. 
[0010] It is necessary to use it firom the amount of counts small as an amount of counts counted up or 
counted down in a count-up operation or a count-down operation to count up or count down counted 
value to a precision to the big amoimt of counts. However, if the range of the amount of counts to be used 
is enlarged, the storage capacity of a storage means will become large. Therefore, enlarge the range of the 
amount of counts used without increasing the storage capacity of a storage means in invention according 
to claim 2, and a precision is made to count up or count down counted value. It makes temperature of an 
air- fuel ratio the bigger amount of counts than the amount of counts optimal in the field where the amount 
of counts memorized by the storage means in order to presume to a precision has the correctly small 
amount of counts. Or in the field where the amount of counts is large, it considers as the amount of counts 
smaller than the optimal amount of counts, and the amount of counts is made to make late the rate of 
count-up or a count-down in the field where the amount of counts is small compared with a large field. 
[0011] 

[Example] if drawin g 3 is referred to — 1 — a cylinder block and 2 — a piston and 3 — the cylinder head 
and 4 — a combustion chamber and 5 ~ in an exhaust valve and 8, an exhaust air port and 9 show a 
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crankshaft and, as for an inleWalve and 6, 10 shows [ a suction port and 7 ]^n oil pan mechanism, 
respectively. Each suction port 6 is connected with the common surge tank 12 through the inhalation-of- 
air branch pipe 1 1 which corresponds, respectively, and a fuel injection valve 13 is arranged in each 
inhalation-of-air branch pipe 1 1 . A surge tank 12 is connected with an air cleaner 16 through an air intake 
duct 14 and an air flow meter 15, and a throttle valve 17 is arranged in an air intake duct 14. On the other 
hand, it connects with a three way catalytic converter 19 through an exhaust manifold 1 8, and each 
exhaust air port 8 is made to open this three way catalytic converter 19 for free passage through an 
exhaust pipe 20 by atmospheric air. In the exhaust manifold 18 of the three way catalytic converter 19 
upstream, it is the 1st air- fuel ratio sensor, 02 [ for example, ]. A sensor 21 is arranged and it is the 2nd 
air-fuel ratio sensor, 02 [ for example, ], in the exhaust pipe 20 of three way catalytic converter 19 lower 
stream of a river. A sensor 22 is arranged. 

[0012] An electronic control unit 30 possesses ROM (read-only memory)32, RAM (random access 
memory)33, CPU (microprocessor)34, the input port 35, and the output port 36 which were mutually 
connected by the bidirectional bus 31. The 102nd It is inputted into input port 35 through A-D converter 
37, and the output signal of a sensor 21 is the 202nd. The output signal of a sensor 22 is inputted into 
input port 35 through A-D converter 38. An air flow meter 15 generates the output voltage proportional to 
an inhalation air content, and this output voltage is inputted into input port 35 through A-D converter 39. 
Moreover, in an oil pan mechanism 10, the oil-temperature sensor 23 which generates the output voltage 
proportional to an engine lubrication oil temperature is attached, and the output voltage of this oil- 
temperature sensor 23 is inputted into input port 35 through A-D converter 40. Furthermore, the rotational 
frequency sensor 24 which generates the ou^ut pulse showing an engine rotational frequency is 
connected to input port 35. On the other hand, an output port 36 is connected to a fuel injection valve 13 
through the drive circuit 41. 

[SWf J At the example shown in dtawing ^ , it is the 102nd. Air Fuel Ratio Control of Maine is 
performed based on the output signal of a sensor 21, and it is the 202nd. A sensor 22 is used in order to 
assist this Maine Air Fuel Ratio Control. In this case, the 102nd Air Fuel Ratio Control of Maine based 
on the output signal of a sensor 21 is the 102nd. It is started after a sensor 21 is activated, and it is the 
202nd. Activation of a sensor 22 starts the control which assists Maine Air Fuel Ratio Control. 02 by this 
invention The activation judging approach of a sensor is 02 [ which ]. The example described below 
although it is applicable also about sensors 21 and 22 is the 202nd. The case where it applies to a sensor 
22 is shown. 

[0014] At the example by this invention, it is the 202nd. It is the 202nd in order to judge whether the 
sensor 22 was activated. While the temperature of a sensor 22 is rising, counted value counts up, and it is 
the 202nd. When the temperature of a sensor 22 is in a downward inclination, the counter which counted 
value counts down is used. That is, since ****** will become high if an engine load becomes high, an 
exhaust gas temperature also becomes high, therefore it is the 202nd. The temperature of a sensor 22 
rises. On the other hand, since ****** will become low if an engine load becomes low, an exhaust gas 
temperature also becomes low, therefore it is the 202nd. The temperature of a sensor 22 descends. On the 
other hand, since the amount of exhaust gas discharged by per unit time amount will increase if an engine 
rotational frequency becomes high, it is the 202nd, Since the amount of exhaust gas discharged by per 
unit time amount will decrease if it goes up and an engine rotational frequency becomes low, the 
temperature of a sensor 22 is the 202nd. The temperature of a sensor 22 descends. Therefore, when an 
engine load becomes high and an engine rotational frequency becomes high, it is the 202nd. That counted 
value counts up since the temperature of a sensor 22 begins to rise, an engine load becomes low, and an 
engine rotational frequency becomes low, and the 202nd Since the temperature of a sensor 22 serves as a 
downward inclination, counted value will count down. 

[0015] Drawing 4 shows counted value deltaC which sets when count-up or a count-down is made to be 
performed for every fixed time amount, and is counted up or counted down by one count-up or count- 
down. In addition, as shown in drawing 4 , counted value deltaC is the function of engine load Q/N 
(inhalation air content Q / engine rotational frequency N) and the engine rotational frequency N, and is 
fixed counted value deltaC in the field between continuous lines in the example shown in drawin g 4 . 
Counted value deltaC counted up, so that it counts up when [ when engine load Q/N is high ] the engine 
rotational frequency N is high so that drawing 4 may show, and engine load Q/N moreover becomes high 
and the engine rotational frequency N becomes high becomes large. Moreover, counted value deltaC 
counted down, so that it counts down, and engine load Q/N moreover becomes low and the engine 
rotational frequency N becomes low, when [ when engine load Q/N is low ] the engine rotational 
frequency N is low becomes large. 
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[0016] Drawin g_6 shows an CTmnple of change of counted value C after engme starting. As mentioned 
above, it is the 202nd. Counted value C counts up at the time of the engine operational status in which the 
temperature of a sensor 22 is rising, and it is the 202nd. Counted value C counts down at the time of the 
engine operational status which has the temperature of a sensor 22 in a downward inclination. Therefore, 
counted value C is the 202nd mostly. The temperature of a sensor 22 will be expressed. Therefore, 
counted value C is the 202nd. If the reference value corresponding to the temperature which a sensor 22 
activates is exceeded, it can be judged that the 202nd sensors 22 were activated. 

[0017] By the way, if engine load Q/N becomes high and the engine rotational frequency N becomes high 
as mentioned above, it will be the 202nd. Although the temperature of a sensor 22 rises, when engine 
temperature is low, not only the temperature of an engine body is low, but the temperature of an engine 
exhaust air system like an exhaust manifold 18, a three way catalytic converter 19, and an exhaust pipe 20 
is low. It is used, in order that most part of exhaust air energy may heat an engine body and an engine 
exhaust air system even if the amount of exhaust gas which ****** becomes high and is discharged by 
per unit time amount increases if the temperature of an engine body and an engine exhaust air system is 
low, and it is the 202nd so much. The exhaust air energy used for heating of a sensor 22 is made to 
decrease, moreover, the 202nd since a sensor 22 takes and carries out the temperature rise of the heat also 
from an exhaust pipe 20, so that its temperature of an exhaust pipe 20 is low ~ the 202nd a sensor 22 ~ a 
temperature rise carrying out - ****** - ** therefore, the 202nd, so that the engine [ the temperature 
rise of a sensor 22 will be strongly influenced of engine temperature, and ] temperature at the time of 
engine starting is low — the 202nd a sensor 22 -- a temperature rise ~ carrying out — ****** — ** 
[0018] Therefore, it is the 202nd, so that engine temperature is low, even if engine load Q/N and the 
engine rotational frequency N change by the same pattern after engine starting (i.e., ****** [ counted 
value C changes by the same pattern ]). The temperature rise of the sensor 22 will be carried out. So, as 
shown to drawin g 6 by the 1st example by this invention, when the engine temperature at the time of 
engine starting is low, it is the 202nd. Reference-value K-B judged that the sensor 22 was activated is 
enlarged as [ show / by the chain line I ], and when the engine temperature at the time of engine starting is 
high, as shown by the chain line II, it is made to make reference-value K-B small. That is, it sets, when 
engine temperature is low, and it is the 202nd. It sets, when engine temperature is high, and coxinted 
value C when a sensor 22 is activated is the 202nd. Since it becomes larger than counted value C when a 
sensor 22 is activated, it is the 202nd. Reference-value K-B judged that the sensor 22 was activated is 
made so large that engine temperature is low. 

[0019] The lubrication oil temperature T in an oil pan mechanism 10 is used as temperature which 
represents engine temperature with the example by this invention. In reference-value K-B, B is constant 
value, K is correction value, and correction value K is made to increase as are shown in drawing J and the 
lubrication oil temperature T becomes low. Therefore, it understands that reference-value K-B is made to 
increase, so that the lubrication oil temperature T becomes low. In addition, although it can replace with a 
lubrication oil temperature as temperature representing engine temperature and the temperature or the 
cooling water temperature of an engine body can also be used, temperature of inhalation air cannot be 
used. That is, inhalation sky atmospheric temperature can be used as temperature which engine 
temperature is higher than outside air temperature when an engine is inmiediately restarted after an engine 
halt, although the temperature of an engine body serves as outside air temperature mostly when being left 
for a long period of time, where an engine is suspended, therefore represents engine temperature. In 
addition, it is the 202nd, so that ****** becomes high, and inhalation sky atmospheric temperature will 
become high since it is the style of transit moreover and is hard coming to get cold if inhalation sky 
atmospheric temperature becomes high. The temperature rise of a sensor 22 becomes quick. Therefore, it 
can be used in order to amend reference- value K-B, although inhalation sky atmospheric temperature 
caimot be used as central value of engine temperature. That is, inhalation sky atmospheric temperature 
may amend reference- value K-B so that inhalation sky atmospheric temperature becomes high, and 
reference-value K-B may become small. 

[0020] Thus, when reference-value K-B is changed according to engine temperature, it is the 202nd. It 
can judge to a precision whether the sensor 22 was activated. Therefore, since Air Fuel Ratio Control can 
be started more quickly, the opportunity for exhaust air emission to get worse so much can be reduced. In 
addition, counted value deltaC shown in drawing 4 R> 4, engine load Q/N, relation with the engine 
rotational frequency N, and the correction value K shown in drawin g 5 and the relation with the 
lubrication oil temperature T are beforehand memorized in ROM32. 

[0021] Drawing^ shows the activation decision routine for performing the 1st example by this invention, 
and this routine is performed by the interruption for every fixed time amount. It is not rich and it is 
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distinguished [ which refers t!^rawing^7 ] whether in step 100, Flag F is seHirst. When it progresses to 
step 100 for the first time after engine starting. Flag F is reset, therefore progresses to step 101. At step 
101, from the relation shown in drawing 5 based on the output signal of the oil-temperature sensor 23, 
correction value K is computed and, subsequently Flag F is set in step 102. Subsequently, at step 103, 
amount of counts deltaC is computed from the relation shown in drawing 4 based on the output signal of 
an air flow meter 15 and the rotational frequency sensor 24. Subsequently, at step 104, amount of counts 
deltaC is added to counted value C. Subsequently, at step 105, it is distinguished whether counted value C 
is larger than reference-value K-B. It progresses to step 106 at the time of C>=K-B, and it is the 202nd. 
When it is C<K-B, it is judged that the sensor 22 was activated, and it progresses to step 107, and is the 
202nd. It is judged that the sensor 22 is not being activated. 

[0022] As mentioned above, in the 1st example by this invention, amount of counts deltaC is computed 
based on the engine rotational frequency N from relation (i.e., engine load Q/N) shown in draw ing 4 . 
However, the 202nd The temperature rise of a sensor 22 can also compute amount of counts deltaC based 
on the inhalation air content Q per unit time amount instead of computing amount of counts deltaC based 
on engine load Q/N and the engine rotational frequency N as mentioned above, since it is proportional to 
the inhalation air content Q per unit time amount mostly. That is, the negative value to which an absolute 
value becomes large is memorized as deltaC, so that the inhalation air content Q becomes a small field, 
while memorizing as dehaC the forward value which becomes so large that the inhalation air content Q is 
divided into two or more fields which responded to the air content in this case and the inhalation air 
content Q becomes a large field, and deltaC of the field corresponding to the actual inhalation air content 
Q is used as an amount of counts. When it does in this way, amount of counts deltaC can be made to 
memorize on the 1 -dimensional map which is the fiinction of the inhalation air content Q, and storage 



[0023] Next, the 102ndA sensor 21 and the 202nd Based on the output signal of a sensor 22, ****** y^ir 
Fuel Ratio Control is explained briefly. In the example by this invention, fiiel injection duration TAU is 
fundamentally computed based on a degree type. 

TAU=TP-FAF-C — in TP, basic fuel injection duration and FAF show a feedback correction factor, and C 
shows other correction factors here. 

[0024] The basic ftiel injection duration TP is injection time when an air- fuel ratio turns into theoretical 
air fuel ratio, when fiiel injection only of this basic fuel injection duration TP is carried out from a fuel 
injection valve 13. This basic fuel injection duration TP is beforehand found by experiment, and is 
beforehand memorized in ROM32 in the form of the map shown in drawing 1 3 as a function of engine 
load Q/N and the engine rotational frequency N. A correction factor C is a multiplier for performing 
warming-up increase in quantity or acceleration increase in quantity, and when not performing these 
warming-up increase in quantity, acceleration increase in quantity, etc., a correction factor C is fixed to 



[0025] The feedback correction factor FAF is a multiplier for controlling the air-fuel ratio of the gaseous 
mixture supplied in an engine cylinder to theoretical air fuel ratio. Control of this feedback correction 
factor FAF is mainly the 102nd. It is carried out based on the output signal of a sensor 21, and is the 
202nd. The output signal of a sensor 22 is used auxiliary to control of the feedback correction factor FAF. 
Then, it is the 102nd first. The feedback control of air-fixel ratio of Maine performed based on the output 
signal of a sensor 21 is explained. 

[0026] It is the 102nd to drawing 8 . The output voltage VI of a sensor 21 and change of the feedback 
correction factor FAF are shown. The 102nd A sensor 21 generates the output voltage of 0.1 (V) extent at 
the time of Lean, when the air-fuel ratio of the gaseous mixture supplied in an engine cylinder is bigger 
than theoretical air fuel ratio, and when the air- fuel ratio of the gaseous mixture supplied in an engine 
cylinder is smaller than theoretical air fuel ratio (i.e., when rich), it generates the output voltage of 0.9 (V) 
extent. 

[0027] DrawjngJO is the 102nd. The control routine of the feedback correction factor FAF performed 
based on the output voltage VI of a sensor 21 is shown, and this routine is performed by the interruption 
for every fixed time amount. With reference to drawing 10 , it is not rich, it sets to step 60 first, and is the 
102nd. It is distinguished whether the Maine feedback conditions performed based on the output voltage 
VI of a sensor 21 are satisfied. For example, the 102nd When the correction factor C which the sensor 21 
has become more than activation temperature, and engine cooling water temperature has become 70 
degrees C or more, and is used for calculation of fuel injection duration TAU is 1 .0, it is judged that the 
Maine feedback conditions are satisfied. When the Maine feedback conditions are not satisfied, it 
progresses to step 61, and the feedback correction factor FAF is fixed to 1.0, and it progresses to step 62. 
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At step 62, it is the 102nd. ^^utput voltage VI of a sensor 21 is Void. I^^^rried out and a processing 
cycle is completed. 

[0028] When the Maine feedback conditions are satisfied, on the other hand, it progresses to step 63 from 
step 60, and is the 102nd. It is distinguished whether the output voltage VI of a sensor 21 is higher than 
the reference voltage VR ( drawing.8 ) which is 0.45 (V) extent. VI >=VR The 102nd [ it progresses to 
step 64 at the time, at i.e., the time of Lean, and ] at the time of the last interruption Output vohage Void 
of a sensor 21 Reference voltage VR It is distinguished whether it was high. Void >VR Since rich while 
this interruption is performed from the time of the last interruption at the time, i.e., when rich at the time 
of the last interruption, it is judged that it changed to Lean, it progresses to step 65 at this time, and the 
fixed skip value RSR is added to the feedback correction factor FAF, and it progresses to step 62. 
[0029] on the other hand - step 64 - setting -- Void <=VR it is -- ** - when distinguished (i.e., when it 
is distinguished at the time of the last interruption that he was Lean), it progresses to step 66, and the fixed 
integral value Ki (Ki «RSR) is added to the feedback correction factor FAF, and, subsequently to step 
62, it progresses. Therefore, it understands that only the skip value RSR is made to increase rapidly as the 
feedback correction factor FAF is shown in drawing 8 when it changes to Lean, since rich, and you are 
subsequently made to increase slowly. 

[0030] On the other hand, it sets to step 63 and is V1>VR. The 102nd [ it progresses to step 67 and ] at 
the time of the last interruption when judged (i.e., when it is judged that it is rich) Output voltage Void of 
a sensor 21 Reference voltage VR It is distinguished whether it was low. Void <=VR While this 
interruption is performed from the time of the last interruption at the time, i.e., when it is Lean at the time 
of the last interruption, it is judged that it changed from Lean richly, it progresses to step 68 at this time, 
and the fixed skip value RSL is subtracted from the feedback correction factor FAF, and it progresses to 
step 62. 

[0031] on the other hand - step 67 - setting ~ Void >VR it is - ** ~ when distinguished (i.e., when it is 
distinguished at the time of the last interruption that it was rich), it progresses to step 69, and the fixed 
integral value Ki (Ki «RSL) is subtracted from the feedback correction factor FAF, and, subsequently to 
step 62, it progresses. Therefore, when it changes from Lean richly, as for the feedback correction factor 
FAF, it understands that only the skip value RSL is made to decrease rapidly as shown in drawin g 8 , and 
you are subsequently made to decrease slowly. Thus, if the feedback correction factor FAF will become 
large, fiiel oil consumption will be made to increase, if an air-fuel ratio becomes Lean, and an air-fuel 
ratio becomes rich, the feedback correction factor FAF becomes small, fuel oil consumption will be made 
to decrease, and an air- fuel ratio will be thus maintained by theoretical air fiiel ratio. 
[0032] By the way, the 102nd Since it is prepared near the exhaust air port 8, it is sensitive to fluctuation 
of the air-fuel ratio of the gaseous mixture in an engine cylinder, therefore a sensor 21 is the 102nd. High 
feedback control of responsibility can be performed by carrying out feedback control of the air- fuel ratio 
based on the output signal of a sensor 21 . However, the exhaust gas discharged from the specific gas 
column when the 102nd sensors 21 were formed near the exhaust air port 8 in this way is mainly the 
102nd. The circumference of a sensor 21 is flowed and the air-fuel ratio of the gas thus discharged from 
all gas columns cannot be detected correctly. Moreover, it is the 102nd in this way. When a sensor 21 is 
formed near the exhaust air port 8, it is the 102nd. A sensor 21 has the case where become easy to 
deteriorate since it is exposed to an elevated temperature, and it becomes impossible to detect an air-ftiel 
ratio correctly thus. In such a case, it is the feedback correction factor FAF The 102nd If it controls only 
by the output signal of a sensor 21, on the whole, an air-fuel ratio will shift a little to theoretical air fuel 
ratio. Then, in order to lose the gap of an air-ftiel ratio to such theoretical air fuel ratio, it is the feedback 
correction factor FAF The 202nd He is trying to amend based on the output signal of a sensor 22. 
[0033] that is, in case the exhaust gas discharged from each gas colimm passes a three way catalytic 
converter 19, it is made to mix mutually ~ having - thus ~ the 202nd the exhaust gas discharged from 
each gas column at the circumference of a sensor 22 — equal ~ **** — him — it becomes 
Moreover, this 202nd [ the ] A sensor 22 is the 102nd. Since it is not exposed to an elevated temperature 
about 2 1 sensor, heat deterioration is not almost produced. Therefore, the 202nd The sensor 22 will have 
detected correctly the air-fuel ratio of the whole gas always discharged from all gas columns. 
[0034] It is this 202nd [ the ] to dra win g 9 . The output voltage V2 of a sensor 22 is shown. As shown in 
(Rawing 9 , it is the 202nd. A sensor 22 is the 202nd. When the air- fuel ratio of the gas which flows the 
circumference of a sensor 22 is Lean, the output voltage of 0.1 (V) extent is generated, and it is the 
202nd. When the air-fuel ratio of the gas which flows the circumference of a sensor 22 is rich, the output 
voltage of 0.9 (V) extent is generated. In this case, the 202nd If it sees about the air-fuel ratio detected by 
the sensor 22, when the air- fuel ratio of the gas which flows into a three way catalytic converter 19 is 
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shifted to the Lean side on t^^hole, it is the 202nd. The air-fuel ratio det^^^ by the sensor 22 is the 
202nd, when the air-fixel ratio of the gas which serves as Lean and flows into a three way catalytic 
converter 19 is shifted to the rich side on the whole. The air-fiiel ratio detected by the sensor 22 becomes 

rich. 

[0035] Then, the 202nd When the air-fixel ratio detected by the sensor 22 is Lean, while making the skip 
value RSR increase gradually, the skip value RSL is decreased gradually, and it is the 202nd. When the 
air- fuel ratio detected by the sensor 22 is rich, while making the skip value RSR decrease gradually, he is 
trying to make the skip value RSL increase gradually. The air-fiiel ratio of the gaseous mixture which 
flows in an engine cylinder since the feedback correction factor FAF will become on the whole and small 
if the feedback correction factor FAF will become on the whole and large if the skip value RSR is 
increased gradually and the skip value RSL is decreased gradually, the skip value RSR is gradually 
decreased contrary to this and the skip value RSL is increased gradually will be correctly maintained by 
theoretical air fuel ratio. 

[0036] Drawin gJLl is the 202nd. The routine for controlling the skip values RSR and RSL based on the 
output voltage V2 of a sensor 22 is shown, and this routine is performed by the interruption for every 
fixed time amount. With reference to drawi ng 1 1 , it is not rich, it sets to step 70 first, and is the 202nd. It 
is distinguished whether the sensor 22 was activated. It is based on the routine shown in drawin g 7 , and is 
the 202nd. When it is judged that the sensor 22 was activated, it progresses to step 71 and is the 202nd. It 
is distinguished whether the output voltage V2 of a sensor 22 is higher than the reference voltage VR 
( ckawing 9 ) which is 0.45 (V) extent. It progresses to step 72 at the time of V2 <=VR, i.e.. Lean, 
constant value C is added to the skip value RSR, and, subsequently constant value D is subtracted from 
the skip value RSL in step 73. On the other hand, VR [ V2>], i.e., when rich, it progresses to step 74 and 
constant value A is subtracted fi-om the skip value RSR, and subsequently in step 75, constant value B is 
added to the skip value RSL. 

[0037] Drawin g 12 shows the calculation routine of fuel injection duration TAU, and repetition activation 
of this routine is carried out, for example. From the map which refers to drawing 12 rich and shown in 
drawing 13 in step 80 first, the basic fiiel injection duration TP is computed and, subsequently fuel 
injection duration TAU is computed in step 81. Subsequently, in step 82, fuel-injection processing from a 
fiiel injection valve 13 is performed. 

[0038] It is the 202nd to drawing 16 from drawing 14 . The 2nd example of the activation judging 
approach of a sensor 22 is shown. The reference value B of activation decision is fixed to constant value, 
and he is trying to become small in this example as engine temperature becomes low about the absolute 
value of amount of counts deltaC in the same engine operational status. As it indicates (C) that it says 
concretely fi-om (A) of drawing 14 , two or more maps which responded to the lubrication oil temperature 
T are beforehand memorized in ROM32, and amount of counts deltaC is computed from the map 
according to the lubrication oil temperature T. As for drawing 14 , the lubrication oil temperature T shows 
the case of being low, in order of (A), (B), and (C), therefore drawing 14 (A), (B), and (C) show that the 
absolute value of amount of counts deltaC in the same engine operational status becomes so small that the 
lubrication oil temperature T becomes low. In addition, in drawing 15 , as for the continuous line, the 
lubrication oil temperature T shows change of coimted value C when low, and, as for the broken line, the 
lubrication oil temperature T shows change of counted value C when high. 
[0039] Drawin g 16 shows the activation decision routine for performing the 2nd example by this 
invention, and this routine is performed by the interruption for every fixed time amount. It is not rich and 
it is distinguished [ which refers to drawing 16 ] whether in step 200, Flag F is set first. When it 
progresses to step 200 for the first time after engine starting. Flag F is reset, therefore progresses to step 
201. At step 201, it is chosen fi-om the lubrication oil temperature T any shall be used between the map 
(A) of drawing 14 , (B), and (C), and, subsequently Flag F is set in step 202. Subsequently, at step 203, 
amount of counts deltaC is computed based on the output signal of an air flow meter 15 and the rotational 
frequency sensor 24 fi-om the selected map. Subsequently, at step 204, amount of counts deltaC is added 
to counted value C, Subsequently, at step 205, it is distinguished whether counted value C is larger than a 
reference value B. It progresses to step 206 at the time of C>=B, and it is the 202nd. When it is C<B, it is 
judged that the sensor 22 was activated, and it progresses to step 207, and is the 202nd. It is judged that 
the sensor 22 is not being activated. 

[0040] Drawing 1 7 to drawin g 20 is the 202nd. The 3rd example of the activation judging approach of a 
sensor 22 is shown. In this example, it has one map as fixed the reference value B of activation decision to 
constant value and shown in drawing 17 to counted value deltaC, and it is made to make late the rate of 
count-up and a count-down, so that engine temperature becomes low. The time interval Ts to which a 
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count-up operation or a coul^^wn operation is performed as specifically ^^n in drawing J8 is made 
so large that it becomes low for the lubrication oil temperature T. In addition, the time interval Ts shown 
in drawingJLS and the relation with the lubrication oil temperature T are beforehand memorized in 
ROM32. Change of coimted value C at this time is shown in drawing 19 , and when low, as for the 
continuous line, the lubrication oil temperature T shows [ the lubrication oil temperature T ] the high time, 
as for the broken line. 

[0041] Drawing ^ shows the activation decision routine for performing the 3rd example by this 
invention, and this routine is performed by the interruption for every fixed time amount. It is not rich and 
it is distinguished [ which refers to drawi ng 20 ] whether in step 300, Flag F is set first. When it 
progresses to step 300 for the first time after engine starting. Flag F is reset, therefore progresses to step 
301. At step 301 , from the relation shown in drawin g 18 based on the output signal of the oil-temperature 
sensor 23, the time interval Ts of count-up and a count-down is computed, and, subsequently Flag F is set 
in step 302. Subsequently, at step 303, it is distinguished whether counted value CTS became larger than 
the tune interval Ts of count-up and a count-down. At the time of CTS<Ts, it progresses to step 310 and 
the increment of the counted value CTS is carried out only for 1 . 

[0042] If it is distinguished on the other hand that it is CTS>=Ts in step 303 (i.e., progress of the time 
interval Ts counted up or counted down computes amount of counts deltaC from the relation which 
progresses to step 304 and is shown in drawing 17 based on the output signal of an air flow meter 15 and 
the rotational frequency sensor 24.) Subsequently, at step 305, amount of counts deltaC is added to 
counted value C. Subsequently, at step 306, it is distinguished whether counted value C is larger than a 
reference value B. It progresses to step 307 at the time of C>=B, and it is the 202nd. It is judged that the 
sensor 22 was activated and, subsequently to step 309, it progresses. On the other hand, it progresses to 
step 308 at the time of C<B, and it is the 202nd. It is judged that the sensor 22 is not being activated and, 
subsequently to step 309, it progresses. Let counted value CTS be zero at step 309. Drawing 21 to the 
drawing 2323 is the 202nd. The 4th example of the activation judging approach of a sensor 22 is shown. 
This example is the 202nd, without increasing the storage capacity of ROM32. It enables it to detect 
correctly that the sensor 22 was activated. That is, in the example described until now, while making into 
an integral value all amount of counts deltaC it is remembered in a map that does not increase the storage 
capacity of ROM32, the fluctuation range of amount of coimts deltaC is held down to the small range of 0 
to 3. However, the 202nd It is desirable to set amount of counts deltaC to a finer value according to an 
engine^s operational status, as it is shown in drawing 21 (A) that the sensor 22 was activated, in order to 
detect correctly. However, if L.S.B in ROM32 is set to one third using a numeric value like one third as 
amount of counts deltaC at this time as shown in d r a win g 21 (A), the nimiber of bits of ROM32 for 
memorizing amount of counts deltaC will increase considerably compared with the case where it is shown 
in the 3rd example, from the 1st example. 

[0043] Then, the amount -1 of counts which doubled amoxmt of counts deltaC of the operating range W, 
X, and Y shown by -1/3 of drawing 21 (A), -2/3, and -4/3 as the 4th example shows to drawing 21 (B) 
three, -2, and -4 are memorized to corresponding W and X, and Y field. In these operating range W, X, 
and Y, while using amount of counts deltaC shown in drawing 21 R> 1 (B), compared with a operating 
range Z, it is made to increase the time interval of count-up and a count-down 3 times. It is the 202nd, 
without increasing the storage capacity of ROM32, since amount of counts deltaC in each operating range 
W, X, Y, and Z will serve as the amount of counts shown in drawing 21 (A) and the fluctuation range of 
amount of counts deltaC moreover memorized in ROM32 will turn into the small range of 0 to 4, if it 
does in this way. It can be detected to a precision whether the sensor 22 was activated. 
[0044] In addition, let amount of counts deltaC amount of counts deltaC was remembered to be in 
ROM32 in the small fields W, X, and Y be the bigger amount of counts than the suitable amoxmt of 
counts in the example shown in drawin g 21 (B). However, amount of counts deltaC of the fields W, X, 
and Y of drawin g 21 (A) is left as it is, for example, amount of counts deltaC of Field Z can be set to one 
third, and the time interval of the count-up and the count-down in Field Z can also be set to one third 
compared with Fields W, X, and Y. In this case, let amount of counts deltaC amount of counts deltaC was 
remembered to be in ROM32 in the large field Z be the amount of counts smaller than the optimal amount 
of counts. In addition, it is desirable that it is the integral multiple of the amount of counts ( drawin g 21 
1/3) from which each amount of counts deltaC is set to L.S.B for making storage capacity of ROM32 
small in any case. 

[0045] Drawmg 22 and dtawing_23 show the activation decision routine performed based on the relation 
shown in drawing 21 (B) memorized in ROM32, and this routine is performed by the interruption for 
every fixed time amount. It is distinguished whether it is the field Z which refers to drawing 22 and 
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• # 

drawing.23 and which it is ncmch and the present operating range shows first to drawing 21 (B) in step 
400. When it is Field Z, amount of counts deltaC is computed from the relation which progresses to step 
401 and is shown in d rawin g_21 (B) based on the output signal of an air flow meter 15 and the rotational 
frequency sensor 24. Subsequently, let counted value CNT be zero at step 407. Subsequently, at step 408, 
amount of counts deltaC is added to counted value C. Subsequently, at step 409, it is distinguished 
whether counted value C is larger than a reference value B. It progresses to step 410 at the time of C>=B, 
and it is the 202nd. It is judged that the sensor 22 was activated and, subsequently to step 412, it 
progresses. On the other hand, it progresses to step 41 1 at the time of C<B, and it is the 202nd. It is 
judged that the sensor 22 is not being activated and, subsequently to step 412, it progresses. A current 
operating range is memorized by RAMS 3 at step 412. 

[0046] When the present operating range was not Field Z in step 400 and it is distinguished on the other 
hand (i.e., when the present operating range is distinguished as they are one of the fields W, X, and Y 
shown in drawin g_2i (B)), it progresses to step 402 and it is distinguished whether the present operating 
range is the same as a operating range at the time of the last interruption cycle. When not the same, it 
progresses to step 403 and counted value CNT is made into zero, and amount of counts deltaC is 
computed from the relation subsequently shown in drawing 21 (B) in step 404. Subsequently, in step 405, 
the increment of the counted value CNT is carried out only for 1 . Subsequently, at step 406, it is 
distinguished whether counted value CNT was set to 4. At the time of CNT<4, a processing cycle is 
completed through step 412. 

[0047] When a current operating range is distinguished in step 402 as it is the same as a operating range in 
the last interruption cycle, it progresses to step 406 through step 405. Therefore, while being 3 times of 
the interruption cycles which an engine's operating range follows, when maintained to any one fields W, 
X, and Y, in step 406, it is judged as CNT>=4, and it progresses to step 408 through step 407 thus, and 
amount of counts deltaC is added to counted value C. 

[0048] Draw ing 24 shows the 5th example of activation decision. This example is the 202nd, without 
increasing the storage capacity of ROM32 like the 4th example shown in drawing.23 from drawing . 
The activation decision routine which enables it to detect correctly that the sensor 22 was activated, and 
shows it to drawin g 24 is also performed by the interruption for every fixed time amount. It is 
distinguished whether it is the field Z which refers to drawin g 24 and which it is not rich and the present 
operating range shows first to drawing 21 (B) in step 500. When it is Field Z, amount of counts deltaC is 
computed from the relation which progresses to step 501 and is shown in drawing. 2.1 (B) based on the 
output signal of an air flow meter 15 and the rotational firequency sensor 24. Subsequently, let counted 
value CNT be zero at step 505. Subsequently, at step 506, amount of counts deltaC is added to counted 
value C. Subsequently, at step 507, it is judged whether counted value C is larger than a reference value 
B. It progresses to step 508 at the time of C>=B, and it is the 202nd. It is judged that the sensor 22 was 
activated. On the other hand, it progresses to step 509 at the time of C<B, and it is the 202nd. It is judged 
that the sensor 22 is not being activated. 

[0049] When the present operating range was not Field Z in step 500 and it is distinguished on the other 
hand (i.e., when the present operating range is distinguished as they are one of the fields W, X, and Y 
shown in dr awin g 21 (B)), amount of counts deltaC is computed from the relation which progresses to 
step 502 and is shown in d raw ing 21 (B). Subsequently, in step 503, the increment of the counted value 
CNT is carried out only for 1 . Subsequently, at step 504, it is distinguished whether counted value CNT 
was set to 4. A processing cycle is completed at the time of CNT<4. On the other hand, at the time of 
CNT>=4, it progresses to step 506 through step 505, and amount of counts deltaC is added to counted 
value C. 

[0050] The routine shown to drawin g 24 that above-mentioned explanation shows removes steps 
402,403,404 and 412 from the routine shown in drawing 22 and drawing 23 , and simpHfies a routine. In 
addition, since a field hardly changes a routine into the time interval of loop food ******** between 
spacing comparatively at the time of a short paddle even if it removes steps 402,403,404 and 412 from the 
routine shown in drawin g 22 R> 2 and drawin g 23 in this way, a big problem in practice is not produced. 
[0051] Drawing 25 and drawing 26 show the 6th example of the activation judging approach. This 
example shows the case where it memorizes using the map which replaces with the map of amount of 
counts deltaC shown in drawing 4 in the 1st example, and is shown in the more nearly optimal drawin g 21 
(A) in the form of a map which shows the map shown in drawing 21 (A) in drawing 21 (B). In addition, 
the activation decision routine shown in drawin g 25 and drawin g 26 is performed by the interruption for 
every fixed time amount. 

[0052] It is not rich and it is distinguished [ which refers to drawin g 25 and drawin g 26 ] whether in step 
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600, Flag F is set first. Whe^^rogresses to step 600 for the first time afte^^gine starting, Flag F is 
reset, therefore progresses to step 601. At step 601, from the relation shown in drawin g 5 based on the 
output signal of the oil-temperature sensor 23, correction value K is computed and, subsequently Flag F is 
set in step 602. Subsequently, at step 603, it is distinguished whether the present operating range is the 
field Z shown in dramng_2i (B). When it is Field Z, amount of counts deltaC is computed fi-om the 
relation which progresses to step 604 and is shown in drawin g 21 (B) based on the output signal of an air 
flow meter 15 and the rotational frequency sensor 24. Subsequently, let counted value CNT be zero at 
step 610. Subsequently, at step 611, amount of counts deltaC is added to counted value C. Subsequently, 
at step 612, it is distinguished whether counted value C is larger than reference- value K-B. It progresses 
to step 613 at the time of C>=K-B, and it is the 202nd. It is judged that the sensor 22 was activated and, 
subsequently to step 615, it progresses. On the other hand, it progresses to step 614 at the time of C<K-B, 
and it is the 202nd. It is judged that the sensor 22 is not being activated and, subsequently to step 615, it 
progresses. A current operating range is memorized by RAM33 at step 615. 

[0053] When the present operating range was not Field Z in step 603 and it is distinguished on the other 
hand (i.e., when the present operatmg range is distinguished as they are one of the fields W, X, and Y 
shown in drawing 21. (B)), it progresses to step 605 and it is distinguished whether the present operating 
range is the same as a operating range at the time of the last interruption cycle. When not the same, it 
progresses to step 606 and counted value CNT is made into zero, and amount of counts deltaC is 
computed from the relation subsequently shown in drawing 21 (B) in step 607. Subsequently, in step 608, 
the increment of the counted value CNT is carried out only for 1 . Subsequently, at step 609, it is 
distinguished whether counted value CNT was set to 4. At the time of CNT<4, a processing cycle is 
completed through step 615. 

[0054] When a current operating range is distinguished in step 605 as it is the same as a operating range in 
the last interruption cycle, it progresses to step 609 through step 608. Therefore, while being 3 times of 
the interruption cycles which an engine's operating range follows, when maintained to any one fields W, 
X, and Y, in step 609, it is judged as CNT>=4, and it progresses to step 611 through step 610 thus, and 
amount of counts deltaC is added to counted value C. 
[0055] 

[Effect of the Invention] 02 Since the temperature change of a sensor can be presumed to a precision, it is 
02. It can judge correctly whether the sensor was activated or not. 
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It*' - > ^J:ntf 7 ^- - K / N* .y ^ ffilEim F A F 
# < /j: ^ •rj^«i«»*»*'li;*;-ii- L to ^n. ^i^J±*« y -y 
^{c/j:ntJ 7 ^ - K/N' y ^'liiE^^F A F < o 

xmmmmm^m'p-^ l to m < l T3!m*^ati 



(6) mmW- 5 - 2 3 1 2 3 0 

?Emit{zmn^ti^ d i: IzU^h. 
[0 0 3 2] i: C ^T-H 1 O2 -b v-y- 2 1 (±8^*- h 

©^m<o^»i^^:=tLT®:MT-*0, m^xm 1 O2 -b 
>-y- 2 1 roai;'3{I-^(^St>TSi^J±$r7 ^ - K/^••y 
Sp■r-&^i^3J:^TJE^'tt«i*^'^7-^-^v^'•y ^'^fjau^r 
^f oiiri^-Pt-S. L*-LJi£7!)^t.:i.©J:7»c^ 1 Oz-b 
>^ 2 I ^rfifm-l^- h 8 (OiB:<lzmf^ t^&o^nWit' 

«^.ptii^n^-J^^^^x*'£(c^ 1 Oa -trv-y-2 
10 ssn. aT< L.T^m®*^'ie^ai$n^#x»3&m?riE 

2 •bv-y-2 1 h 8(Dia<tc|g:lt^i:|gl O2 

■trV-9-2 1 tiiSvaid^ '=.$n^fctolc^<tL-^-t< ^j: 

-1., ^:©J:-5ntJi-&lc7-f-K>'N'-y i7fflIE#ISFAF«: 
^lOa ■feV-9-2 I (DlhtliE^Oi^lZj^iOMm-t-^t^ 

. mitt''ikt^&}izmm^mMzMLx^'f-rtix<^, ^ 
zxzo^^o ^jim.m^mMziPi-t^^mit<D-rti^ti < 

20 ->)-2 2<7)itit)i9mzm^-^xmiE^^j^oizLx\,^^o 
[0 0 3 3] BP*., ^mM*-t.gfai^nfci^^m*'x(iH 

i^n. m< Lxmzoz -irv-y-2 2ja«9ic{4#mm^t. 

tz. 2 O2 -tr V-y- 2 2 t±m 1 O2 -b v-y- 2 1 liif 

Mf^lz $ ^> $ *x;^j:i>orl8l^<t«r^-f -5 z t mi bA.^ 

u^xm2 02 ■bv-y-2 2 ifMiz±m.mt)^ i^mih 

$ ti ^ A-x ^#;(7)3£j^it ^iEfl|(ct^ m t T I ^ -S ii (c /j: 
30 [0 0 3 41 B19(-i©^2 02 ■bv-y-2 2rotil:/3«/I 

v 2 <&:/T^-r„ m9iZ7fi$n^ xoizm2 02 -bv-y-2 2 

(±^202 •fevy-2 2jiO«r»it4a-S.*'X(^^m*'y- 
>©^:#0. 1 (V) ^2 O 

2 -bvy-2 Z^O^rSKn^^XOS&^it^^y -y^^iit 

0. 9 (V) mm(oiiinmEE.^^±-t;h, z(Dm^.m 

2 O2 -bvy-2 2{CJ:oTt^tli^n'S.^^it(--:PV^T<?^ 
-S.i:H5tMi«='>>'<-:5' 1 9 lcgiA-r-5.*'X©SMJ±*' 

^<*fi*)i- y - >mizirnx\,^^^izitm 2 02 -b v-y- 

2 2 <fc o rtliai ^? ti^^MMtV -ytuio. 
40 ^« 3 >/ N'- 5^ 1 9 icgSA-r -S /trx cD^m*^il:^6<]l- y 
■y ^miz-rtiX\,^^m^lzl,im 2 Oz -bV-y-2 2(-J:-7 

Ti^m^n-ssmiiy -y^iint-So 

[ 0 0 3 5] ■^ZX'm2 O2 •b>+^2 2 tc i: -p Tl^tH $ 
tltz^mitt^ V-XOt^lz C±X4^ -y rfilR S R 
tcli;^5;-ii- Lto'S>2:^tJ-X+-y7"fitRSL«r^^^ (Ci^d'" $ 

-a-, S2 O2 •bvy-2 2icj:oTt^di$nfcsm*'y 

■y ^(75 1 ^ (Z(iX+ y 7'fiR S R ^f^^ L to^ 

y 7'fiR S L $r?^'*(cJt;>c-a- L to^ J; o U L 
rt>-i., :x.^'yy'mRSR%:U^izm:k^^t. x+-y7' 
50 fi R S L «r^^ >!? S -a- i, i 7 -f - K / N- .y 5^ ffllE^iS 




R S R 5r^^^ izm<P^-it^ x+ y 7*flR S L ?r?^^ I^ii 

£0 0 3 61 a 1 n±^2 O2 -tr>-9-2 2 <Diiit)MJ±Y 
2(c«l^T;^+•y7•fflRSR. R S L «r$lJtiJ)-t-Sfc«6ro 

-"U-^ > ^r^s LTi5 0 > ^ >(±— ^BtPsl^cDfiJ 

(cxx-yy? 0(cfci.^Tm2O2 ■fe>-9-2 2*^'?S14^kL 
/■=35>S*^*^f ijgij^ El 7 >(cS(,>T^ 

2O2 -bV+f 2 2*^-Stt<tL/2i:*iJK$nfci: tliXx 

■y 7" 7 1 ^cit^-e^ 2 O2 -fe >-*^ 2 2 oai;'7«:i±v 2 A< 

0. 4 5 (V) fIJS»»*i«EEVR (HQ) ctOtiSi.^ 
*^S*^*WJ^n-l.. V2^Vr . l!P*.y->©i:#lc: 
tiXT" -y 7' 7 2 {-ii^r'X4^ ^y 7"faR S R (3— SfilC *^ 
iD»:^n. <Xl^T-X7^ y7*7 3 (Ciil^TX+ y yfflR S 

V„ . BP%'J y^<Dtt(C«X7"y7'7 4{C^t^t?X + 

•y 7"ffiR S R*-*^— ^ffiA*^'M»^n. ?^l^r-X7" -y 7" 
7 5 ±>a ^ T X + ^y 7"fii R S L ^fit B muM^ tl 
-5. 

[0 0 3 7] 01 2itmmmmmmTAU(om.tii)i^-^ 

•&0 01 2 ^r#M-r^i:^-r^ait>lcxx-y7'8 0(-^^l^ 

Tia 1 3 id/XN-tv >y 7-*> ^,a*««)f4i!SWB#raT p ibmth 

$n> i^t.^-exx>y7"8 1 (i*i<.^Tj^if4l«WBtPBlTAU 
*^*»ai$tl-l.o <^I^T-X7^'y7"8 2 (cisiNT^3ii4l!»*f# 

1 3 t> ro^.3f4l!t*fMa*^*lltf $ n -5. , 

10 0 3 81 01 4*^';>01 61^:^2 02 •bv-9-2 2» 

Miitet>j«i^fci^ ^ 7 > h aA c cDim^^fa^niM-aM 

4(D (A) d^-i (C) (::/T^■rJ:•9(^)aft^4 
vST(^)SU:/c^^ro-7-y7'$ryj6R0M 3 2F«g(::tHtit 
TiJ § . y!7 7 > h «A C *W?tf6?ST(cf£: Ctz^y 7> 
^.^ai^ti-S. 01 4ti (A) . (B) . (C) ©mtw 

(A) . (B) . (c) t^ibm-commm^vimizisii 

< /j:-l>Ci:*<*D*^'l.. ti)s^ 0 1 5 {-tJi>T||||{i 

<o . ^mimmv^i^T ^ i: # » * 7 > us c ro^<t 

[0 0 3 91 01 6t4:*:^B^(Cj:-|,^2|li«i^J$r|ltT-r 

>Ci— ^B#PBl^C9fiJiA;^lcJ;-pT|ltT^n-i.. 016* 
#M-t'&t*-r«0i6(-X5^-y7*2 0 0 lc*it^r7 7 



(7) #137 5 - 2 3 1 2 3 0 

46rxx-y7"2 0 0I^Ji^/fttlCt±7vrF^±y-tr•y 
h^tlTfeO. iit-pTX7^-y7*2 0 1 {Cjit, Xx-y7* 
2 0 1 -ei±j@?tttiaT*^'=.0 1 4©v-y7" (A) . 

(B) , (C) »V^•fn*fflV^^/6^*^ilS?^n. iXl^T' 

X7"-y7'2 0 2 {::t>l->T7 7^F*^-b,'y b$n^, <^^l^ 
-CXx y7" 2 0 3 -?^t±iS^R^n/c:•7•y7>'B.JlT7□- 
^-:^' 1 5iiJ:t/|51^4r>-9-2 4 (DiHtjmm^&^^r 
ij'iy hm.ACtmiii^tl^. i)^^,^T-Xx•y7'2 0 4 t? 
t±*7> hfiiC(::*7> hMA C*<AD»$n^o <!K^^r' 
10 Xx -y r 2 0 5 T'(±* 7 > h ffiC *^S?PfiB J: 0 

l^i^gA^AWJ^tl-S, CSBroi:#HXx-y7'2 0 6 
(^Jl^T'm 2 O2 -fe >iJ- 2 2 Ti^tStt^t L^c i:¥iJ»T$ 
C<BCDt #(±X7^'y7*2 0 7t^^i^T'^2 02 -bV-!^- 

2 2 *^'?S1±<t U T I ^ ^<£ l ^ t fiJIfr $ ^ o 

[0 0 4 01 0 1 7*^^.02 0C±^2O2 ■fe>-9-2 2© 

V mACl-^L-r(±0 1 7{c^^J:-9ns— 30-7 y7' 
LTtJ O , mm^t^iS. < (5^* 7 > h T y 7* 

20 iJ<tJ>'*7 > h ^7 >c7)^S)K?ra< -r-S J; -9 l" Lrl^ 
■So :l:#Wl-C±01 8(C;^t?n-S>J;-9l-*7> hT-y7° 

{ffflxii* 7 > h ^7 yVfrntmi^ti^^mmmT s 

jS?t?4vaT*^{g< /j:-5)(Jif;k# < ^n^., ?^<£ib\ 0 1 8 
iz^.-rmr^mmT s t ?H?t?4ST i: (DM#t±^i6 ROM 

3 2F*iI(;i|Sffi$nTl''-i., ^©i:#»*7 V hffiCtO^ 
<b*^0 1 9 iZTfk^Hris 0 , lli^{±jPI?t?A-ST*^fgi> t 

[0 0 4 1 1 0 2 oi.i:^^B^i:^^^^3mmm^mi-r 

30 > t±— ^8#raft ©grJJi^ J; o Tll^f ^ -S) . 0 2 0 4: 
^m-t^tti-f^tb\z7.y--jV'2 0 0 (^i^l^T7 7^*F 

toXXx -y 7* 3 0 0 (^jl^/■c i: # (c{i7 7 ^''F li U -fe -y 
h ^nriiO, ^if^TX-x-y7"3 0 1 (Citt, Xy-'j-f 

3 0 1 T?(ifAia-tr>-^ 2 3 ©lii;'jfi-^(cai^T0 1 8 tc 
T^-t-p^lft*^ * 7 > h T -y -TisXXfti 7 > h ^ 7 >©B# 

. rairaPiT s n. tXt-'-exT- -y 7* 3 o 2 l^iJl^T 

77rF*^-fe y h^n-S. <5(:i^-eX7^y7'3 0 iX\,±i3 
7 > KiiC T S 7 > h T -y V'H^Xfii 7 > h 5^7 > 

^. CTS<Ts®i:#{±Xxy7*3 1 0 7 

[0 0 4 2 ] — ^r. Xx y7"3 0 3lcfcorCTSST 
sX&^tmm^tl^t. fiP?.3!j7> hT-y7*3Z.l±*7 
Vh^7>-r-5^P^ra|!STs*igJl-r'Si:X7^-y7"3 0 

4 (cit^T-iT7a-p^-:5' 1- 5 tectJ/dltelS-b 2 
4 CDtil;':ff^(^a#0 1 7 l^i/Ts-TM^*^ I?. * 7 > hMA 
Cd^Mai^tl-So <>:i>-T?Xx-y 7*3 0 5T-t±*7 V hffi 
C(C*7> hSACA^iDHC^n-S., <5<:t^T?X7^ y7"3 0 

50 6 -^14* 7 > hfjiC *<«»PfilB J; 0 l>*^S*'>*<*iJ 




BU^n-i), ciB®i §{±xx v7'3 0 ^^zm^r'm2 
i:*ijBT^n, <xt^T-;?,x v7"3 0 QizmtSo T.f-v-r^ 

0 9T-l±*'!7>h{aCTS*<^i:$n-i>„ 12 2 1 *^<ilil 
2 3 2 O2 -b 2 2 ©tS^ftffcJiaJS;^^©^ 4 HSfe 
fi^J ?r /T^-r o z. (DWm\ ti R O M 3 2 Of Hm^« ^ it ;^ $ 
'±^Z.}ifi<W>2 0z •fe>•*^2 2*^?gtt<bLyiC t^IE 

ai'</cllJfeCajT-l±ROM 3 2 <DlHll@««rig:^$-a-/j:l^ 

$/j:®Hl-ffll^Tl^^. L*^L/J:36^^.^2 O2 ■tr>-9-2 

A C $r J: 0 MStc^to -5 i: d^^tf i L v ^, L ;&> L ^j: 
**^>@2 1 (A) icS^-TctotJiA'^v h»ACi: LT 1 
/3 Wj:-9JUiS:fit^ffll^, 3©i:tR0M3 2(ciJCt-5 

L. s. I / ziz-r^ttj'yy hmAc^mm.-t^ 

3t R O M 3 2 © b' v h ^A^^ 1 m^mt^i^m 3 USte 

[0 0 4 3] t:ix'm4m^m-eim2 1 (b) jwi^-r 

J: -9(^0 2 1 (A) (0-1/3. -2/3, -4/3T- 

/T^^n-i>^ltefn^w, x, yw^-^^v h*Ac^ 3{$l 

;^c*'>Vh«-l. -2, - 4 ^rMJC-r-SW. X. Y« 

1 (B) t-7i^$n^*'>> hMAC5rffll>^t^t(c;?jH7 

zicit'<T3fS{--r'Scfc'9i-uTVN^o dcDcfc-jfc-r-i) 
t^'Mmmmvf. x. y. z(c±jit^*'!7vhSAC{± 

02 1 (A) t^^^-r*'>> h»i:/<iO. L*^tR0M3 
2F^(3iS«$n-l>*'^> h»ACW^K)|gH(iO*^'i4 

-l+^ci:^j:<l^202 -lrv-9-2 2 Ti^fStt-ft L/si^g*^^: 
fflS? t^l^m T' ^ ^ ^ i: ^'j: ^ „ 
[0 0 4 4] ntio\ ID 2 1 (B) IZTjk^^tl^nMmXHt 

^aAc*v^$v^'ffll^w. x. y{c*>i>trom 

3 2[^(^f31t$ti/c*^> h»AC{±®^^j:*'>> hfi 

^{fiii2 1 (A) ommf. x. Y©*':7>haAc^ 

^OTiiJ;iLTt5S, '^iSZ®*>!;>h»AC«r l/S 
^l^Z (CfclJ-^ * •:7 > h T .y 7'tJ J:l/* > h r 

';7>roB#rBmiPi^r^jiEw. X. y iztt^x i / 2 izi- ^ 
zttr-t^, iWJ#-&ic{±*'5 V h«AC 
MZlcisi-'TROM 3 2.F*9t-iH1t$nfc*'>> hSAC 

/itJ. i->-rn«)Ji'&T-t ROM 3 2 ©te«#»«r/J^$ < 
-r'5l-(±#*'!7 V hSACi^L. S. B i: 'tc * -!/ > h 
M (0 2 1 T?(4 1 / 3 ) ©SSt^S-e*.^ ^l L 



(8) #P¥5 - 2 3 1 2 3 0 

[0 0 4 5] 112 2fcit>'@2 3t±ROM3 2F^(^IH<t 

$n/cgi2 1 (B) jwTR-rM#i-«t>Tiitf$n-5?gtt 

#(7)fiJ^<?*-|CJ:oT||^f ^n-So 02 2iiJ:t>*02 3 $r 
#M-r'l>i:*ri53*f)(::Xx-y7*4 0 0 ^^^iV^T3^^£©il 
te«J^*<0 2 1 (B) JC^1-«JtZ-e***^5A^*WJ 

MMZT-^^i t(ctiX7^ yy4 0 1 t^Ji^•e 

10 ■tt;«#02 1 (B) iZTjki-mi^i^i^iJ'yyhm.ACi^ 
nih^n^, <X<,^-eXx-y7'4 0 TTfti*-^ V KiCN 
T*<^i:^tn-i.. <^»;i^T-X7^ y7'4 0 8 r-{±* > hfi 
Ctc;*'^^ hMAC*^'JP»$n-l>. <Xt^-eXx y7*4 0 
9 Xitfj > hffiC*^a?iffiB i 0 t;'ctv>*>53!>>*^*ij 
giJ^n-S. C^B©i:^{±X7^«y7'4 1 0ICjiAT|g2 
O2 -bV-9-2 2*^a't4{bLfci:flJBT^n. ^^^l^T-XT^'y 
7*4 1 2U)it. in{->t^LTC<BCC»t tl±X7^-y7' 
4 1 1 ^^it^-^?^ 2 O2 -b >-9- 2 2 A«?^14^bLTt^/^£t^ 
i:*iJBr$n, iXl^TX7^-yr4 1 2 (cilt,-, X7"-y7'4 

20 1 2T-{±3KfiEwate^Ii^*^RAM 3 3 tc;f5tI$n^o 

[0 0 4 61 —15. T.T' yy'A 0 0 (cfcl,NTa^E©ate 

m«^j6>'0 2 1 (B) iz7j<-ti^-rnt-<Dmm'N , x. yx 

S>'Si:¥lJSiJ^n/ci#(±X5"'y7*4 0 2 lzmA.xmtE(D 
mCX^^ *^5*^*<*lJgiJ ^ n >S> o 111 i; T-!^t l>it^ (4 X 

■r-y-7'4 0 3 ^zm^X'tl•yy hmcNTi^mt^ti. 'A 

K^XX'r yy'A 0 4(3jjl>T02 1 (B) (r^-TKt^*^ 
^>:if7'>> K*AC3&Wtll^?n^o <XV^-eXx-y 7*4 0 5 
30 (C*iC^T*•!7> hfiiCNT*< 1 fflt-r Vi"J V 

-5„ (^l,>r-X7^-y7'4 0 6 T*(±*'^> hflCNTAM (3 
^j:o/-c*>S*^*^'*'JS'J$ti^. CNT< 4 (DtM lz{,± 7.7- 
•yy'A 1 2 ^r^T^a^^-^' ^'^I'Sr^T-r-i.. 
[0 0 4 7] X-x-y7'4 0 2 tz*Jt>T31ftOJite«M*^ 
By[lIt^>f>Ji2^<?^-9-i' 9 Mzisi-jf ^MB^^tmvx^^ t 
*lJ&J$n)ti:§{±X7^-y7'4 0 5 ^igTXx-y7"4 0 6 

izmtio m-^xm.m(ommmmi^mmi-^ z^<Dmi2^^ 
•y-'f i?;w©p^, l^-rn*^— po^i^w. x. Yizam^ 

ixxi-^^m-aiziixf- -y y A 0 6 i::fci^rCNTS 4 i 
40 WBr^n. »T<' LTXx-y7"4 0 7 ?rMTXx -y 7' 4 0 
8 C^iiA-e* > hfflCtc*'!7>haAC*<AD3|[$n 

-So 

[0 0 4 8] 02 4 i±stt<b¥ij»fro^ 5 nmm^^^ vx 

l^-Sc ^©|ISfe^Jt40 2 1 *^t.0 2 3 (C/TN-f^ 4 HSfe^J 
i:|5l:m{-R0M 3 2rofHm#MSrii::^S-a--5C:i:'S<^ 
2O2 •bV-9-2 2*<?£ttfbL/sii:$riE5i(c1^mT-#-l> 
J: -9 13 L.tzh(r>x^ 0. 02 4 (c^T^s-^vS-tt^bfyW/u-^ 
vt— ^BtPBlft»fiJiiX^UJ;oT|ltT$n'i., 02 4 ^: 

^m.-t^t^-f^mzx'T-j-r^ 0 ouiit>Tigftoji 

50 te^*S*^0 2 1 (B) tc^-r«MZ-e*-&36^S*^*^*iJS"J 




iT7a-y-^ 1 5 isJ:UmmWL-ir>->)- 2 4 (DthMB 
■§-(cStia2 1 (B) IZTT.-tm^i^'hiUO'^bm.ACA^ 
mh^tL^o i^l^t'XT^-y 0 5 Tfi* hfflCN 
T*^^i:$tx^„ c!»;i^T-X7^-y 7"5 0 6 T-{±* -t? > hfS 
C1C*'>> hfiAC*<iP®^n'&. <^^t'>T-XT- y7'5 0 
7 t?C±* > h file i}mmmB ^ O t i^*^S*^*^*iJ 
^^n^, CSB©^:^(iX7^y7*5 0 8(Cxi^T•^2 
O2 -b>^t2 2*>*S1±{bL/ci*iJKlT$n^, cntc^L 
TC<B(Di:#(iXx y7"5 0 9 {cil^-e^2 O2 -b> 
-9-2 2*^S'|±{tLTl'''iil->i*iJ»rSn*. 

[0 0 4 9 ] — X7^-y7*5 0 0 lCfcl^T:K^i^Dae 
TllSi^fflM Z T-^i i: fijgij $ tifc <h § , IP *.]K«EC9ate 

ffiM*^ia2 1 (B) (^/^^-r^,^-m*^tDffl^^w. x, YT- 
(B) {OTN-rMtf*^^*'!7> haAc*-*»ai$n-s.<. <x 

l^TXx y 7*5 0 3 (cfctNT* 7> KfiCNT*-! 1 f£i^ 

^> h^tX-h, (X^.^T-Xx-y7'5 0 4 T?{±* 
> hfilCNTAM {::nc-:./c*^•S*^>6«J$n'l>. CNT 

CNT^ 4 ©i:#(i(±Xx>y7"5 0 5 ^reTXx y7*5 
0 6 {cmt?* V hfiiC{c*'>> h«AC*<*P»$n 

[0 0 5 0] ±;iEWSiH^*>'^>io*^'S.J;-9l-I112 4 
fV—^'^nmz 2iJi:t>*B12 3 I3ir;-r;l/-^ >75^t.Xx 
•y7"4 0 2 . 4 0 3 . A 0 4 is^tF A I 2 i:m.m^r)U 

2:teJ;t>'EI2 3 (C^-r;l'-^>*^^)Xx-y 7*4 0 2.4 

0 3, 4 0 4fcJ:t>*4 1 2 ^mm^ri,)^-^ yi^itm 

1 > T^M*^*^ ^ T L t ^ c t *ni t ^ if (, ^ »T-3ii^± 

[0 0 5 1] 02 5fcJ:t>'li]2 6 {iStt{b*iJS:?aJ£©^ 
6 |l)6te«?"J«:?s LTt>^, z:c5j|*te«»jT?t±S 1 HiSfe^Jtcfc 

l^rEI4 -^V hm.^C<D^"j-rizn.A.XJ: Oft 

iii^j:ia2 1 (A) lZ7r^-t^yy'^m^\ 0 2 1 (A) I- 

^x-r-7 y7'$rE2 1 (B) iZ7rs-r-7yf<Dmx'mm.Lfc 

^^r^LTl^^. /i£*>\ 0 2 5tJj:t?B2 6 l-^-fS 

[ 0 0 5 2 ] 0 2 5 fc«l:a'0 2 6 ^^M-f^t ^-f^JJib 
lcX7^-y7'6 0 0 (c:tsV>T7 7^^F*^-b-y h^tiri-'^S 
*>5*^*-*WSiJ$n-l.. ^SKI$SKjf*W46TXx-y7-6 0 0 
tCit^/fi:t(^^±77^?'F(±y -fe-y h^tlTiiO, ti^o 
TXx-y7'6 0 1 {cjlt;. X-r-y 7"6 0 l-eHrSS-feV 
•9-2 3 rodi;'3{i-t(-St^r0 5 (C/T^-tH^i-'^.lfiEfilK 
A^MftbSti. <Xc^-ex-r-y 7"6 0 2 (c:tjl>r7 7rFA^ 
•fe y h^n^, <^v^-exx-y7"6 0 3 -etimffiroiUcpI 

mibm2 1 (B) ic/T^-rfiMz-cfe^*^s*^*wjsn 



(9) 4tr^7 5 - 2 3 1 2 3 0 

7a->-$' 1 5 io<fcl>'I5iei{-fe>+l-2 4 roai;'3ft-l-t- 
a#0 2 1 (B) (c^-rHt%7&^«b7!7 7> hMAC*^»:tB 
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